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Abstract

Introduction Vaginal iso sorbide mononitrate (ISMN) is
effective in pre induction cervical ripening in post dated
pregnancies.

Objectives To determine the effectiveness and accept-
ability of ISMN self-administered vaginally at home, in
causing cervical ripening in uncomplicated singleton
pregnancies at 39 weeks gestation.

Methods Consecutive women with uncomplicated
singleton pregnancies, presenting between 01 October
2013 and 31 March 2014, with a modified Bishop score
(MBS) of < 5 at a gestational age (GA) of 273 days to
the University Obstetric Unit of Teaching Hospital Maha-
modera Galle, were allocated by stratified (primip/multip)
block randomisation to self-administer vaginally at home
every other day, five doses of 60 mg of sustained release
form of ISMN (ISMN-SR); (n =72, cases), or pyridoxine 10
mgs (n=72, controls), from GA 273 to 282 days.

Results The mean MBS and the mean change of MBS
at 282 days, and the proportions with spontaneous onset
of labour (SOL) by GA 282 days, were not significantly
different between the two groups. A vast majority were
satisfied with outpatient therapy (80% cases vs.76%
controls), were happy to use itin a subsequent preg-nancy
(89% cases vs. 86% controls) and would recom-mend it to
a friend (93% cases vs. 90% controls).

Conclusions Home adminstrated vaginal ISMN therapy
from GA 39 weeks was not effective in causing significant
cervical ripening or promoting SOL, but it was acceptable
to women.
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Introduction

The median gestational age (GA) at spontaneous
onset of labour (SOL) in uncomplicated singleton
pregnancies in South Asian women is approximately
39 weeks and therefore is less than that in Caucasians
[1-7]. Even in low risk women, maternal complications
of pregnancy increase after 40 weeks of gestation [8-11].
Furthermore perinatal mortality is higher at all gestational
ages, in South Asian women compared to Caucasians [8].

Vaginally administered nitric oxide (NO) donors e.g.
iso sorbide mono nitrate (ISMN), are safe and effective
for pre induction cervical ripening and has been used in
different outpatient settings with minimal maternal
and fetal adverse effects [12 - 20]. This therapy did not
increase anxiety and women found it acceptable [21,22].
It is also cost effective [23].

It is necessary to identify the optimal dose and
frequency as well as safety, and cost effectiveness of
outpatient pre induction cervical ripening and induction
of labour (IOL) in order to reduce the time women spend
in hospital [24,25]. A study carried out in the Academic
Obstetric Unit of the Teaching Hospital Mahamodera
Galle (THMG) found that the median GA among the
women with uncomplicated singleton pregnancies who
established SOL and delivered vaginally, without any
obstetric intervention, was approximately 39 weeks + 2
days. [Attanayake and Goonewardene unpublished data].
As the median GA at SOL is approximately 39 weeks in
Sri Lankans, it may be prudent if women in Sri Lanka
are delivered around 40 weeks of gestation. It would be
preferable if the onset of SOL could be facilitated with
a simple intervention like self-administration of vaginal
ISMN as an outpatient procedure prior to 40 weeks of
gestation, without resorting to formal IOL.
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The sustained form of ISMN (ISMN-SR) has been
used as an in-ward procedure vaginally for pre-induction
cervical ripening of post dated pregnancies in the
Academic Obstetric Unit of the THMG since 2003, and
varying doses and frequencies of administration have
been studied [13-15]. The current study was designed
to determine the effectiveness and acceptability of
self-administered vaginal ISMN-SR 60 mgs every other
day for five doses, self-administered at home in causing
cervical ripening in women with singleton, uncomplicated
pregnancies at 39 weeks of gestation having a modified
Bishop Score (MBS) <5 out of 10 [26].

Method

A previous study carried out in the unit indicated
that approximately 46% of women with uncomplicated
singleton pregnancies would establish SOL and deliver
normally between 39 weeks and 40 weeks + 2 days of
gestation [Attanayake and Goonewardene unpublished
data]. Therefore, to detect a 25% increase in this
percentage in the ISMN group with a power of 80%
and an alpha error of 5% the minimum sample size was
calculated to be 72 participants for a two arm randomised
control trial [27]. The addition of 15% to allow for post
randomization exclusions due to non compliance resulted
in a targeted sample of 166 participants.

Inclusion and exclusion criteria

Between 01 October 2013 and 31 March 2014,
women scheduled for admission to the University Obstetric
Unit of the THMG for delivery were interviewed and
examined at the antenatal clinic at 39 weeks. The inclusion
criteria included all of the following: uncomplicated
pregnancy at 39 weeks GA with a singleton fetus having
a cephalic presentation and a MBS <5 out of 10, and
consenting to self-administer the vaginal tablets every
other day for five days. Any pregnancy with complications
e.g. hyper-tension or hyperglycaemia in pregnancy,
multiple pregnancies, planned caesarean delivery, fetal
growth restriction and history of hypersensitivity or
idiosyncratic reaction to nitrates were excluded from the
study. Informed written consent was obtained from all the
participants of the study.

Randomisation

Using computer generated random numbers
participants were allocated to study and control groups
by stratified (Primips / Multips) block randomisation.
Two sets of sequentially numbered opaque envelopes
(one for Primips and one for Multips) were packed with
five tablets of either ISMN-SR 60 mgs (Angifree — SR,
Microlabs, Bangalore, India) or five tablets of Pyridoxine
10mgs (Health Aid Vitamins, Harrow, Middlesex, United
Kingdom) according to the random allocation sequence
in blocks of four, by the second author. Each block had
ISMN-SR 60 mgs or Pyridoxine 10 m in the ratio of 1:1.
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Intervention

The participants were instructed to self-administer
the tablets vaginally at home at GAs of 39 weeks, 39
weeks + 2 days, 39 weeks + 4 days, 39 weeks + 6 days
and 40 weeks + | day, unless SOL was established
and needed admission to hospital. If SOL was not
established by 40 weeks + 2 days, all participants were
admitted to hospital, the MBS was re-assessed and
artificial separation of membranes was carried out if
feasible, and if not feasible, a cervical massage were
carried out. If SOL was not established by 41 weeks the
routine management guideline for cervical ripening and
IOL of the unit was followed. This included artificial
separation of membranes, administrating prostaglandin
(PGE,-3mg tablets) vaginally or by intra cervical Foley
catheter, followed by amniotomy and intravenous
oxytocin infusion. On admission to hospital either with
SOL or GA at 40 weeks + 2 days, compliance was
assessed by checking the cards which the participants
had been requested to maintain, indicating when they
self administered the study medication.

Outcome measures

Percentage of SOL between GA of 39 weeks and 40
weeks + 2 days and between GA of 40 weeks + 2 days
and 40 weeks + 5 days, and their modes of delivery were
documented. The MBS at GAs of 40 weeks + 2 days and
40 weeks + 5 days, and the change in the MBS between
these GAs were documented. The requirement for vaginal
PGE, or intra cervical Foley catheter between GA of 40
weeks + 5 and 40 weeks + 6 days and the MBS at 41
weeks gestation was documented. Requirement of IOL
with oxytocin and amniotomy and the induction delivery
intervals at 41 weeks gestation, the modes of delivery and
the birth weight of the neonates and the neonatal outcome
were documented. Side effects of the interventions and the
satisfaction and acceptability of administration at home
were assessed with a structured interviewer administered
questionnaire before the participants left hospital.

Statistical analysis

Continuous variables are presented as means and
95% confidence intervals (95% CI) if they are normally
distributed and medians and inter-quartile ranges (IQR)
if they are not, and compared with the t test and the
Mann-Whitney U test respectively. Proportions were
calculated for categorical data and compared using the
Chi Square test. All primary analyses were performed
according to the intention to treat principle. All data were
analysed using IBM Statistical Programme for Social
Sciences (SPSS) version 20. Approval was obtained from
the Ethical Review Committee, Faculty of Medicine,
University of Ruhuna and the Director of the THMG.
The study was registered in the Sri Lanka Clinical Trials
Registry.
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Figure 1. Study Flow Diagram

Enrollment Assessed for eligibility at
39 weeks gestation (n=565)

Excluded (n=421)

* Not meeting inclusion criteria
———*# (n=201)

* Declined to participate (n=220)

Randomised (n=144)

¥

[ Allocation ]

Allocated to ISMN-SR 60 mg group (n=72) Allocated to pyridoxine 10 mg group (n=72)
* Received ISMN-SR 60 mg (n= 72) * Received pyridoxine 10 mg (n= 72)

[ Follow-Up ]

Discontinued ISMN-SR 60 mg

. Discontinued intervention (n=0)
due to anxiety (n=1)

[ Analysis ]
Primary outcomes analysed between 39 to Primary outcomes analysed between 39
41 weeks + 2 days to 41 weeks + 2 days
and at 41 weeks + 2 days (n=72) and at 41 weeks + 2 days (n=72)
Secondary outcomes analysed after Secondary outcomes analysed after
41 weeks + 2 days (n=38) 41 weeks + 2 days (n=34)
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Results

The targeted number of 83 primigravida
were recruited but only 61 multigravida could be
recruited as many multigravidae declined consent to
participate in the study. This resulted in 144 women
being randomised, (n=72 allocated to each group),
which was the minimum sample size required.
One woman withdrew from the study after being
randomised. She was included in the intention to treat
analysis at 41 weeks + 2 days, but excluded from
the secondary analyses thereafter (Figure 1). There
were no significant differences between the basic
characteristics in the two groups confirming that the
stratified (primip, multip) block randomisation was
optimum (Table 1).

There were no significant differences between the
two groups in the proportions establishing SOL (47% in
the ISMN-SR group vs 53% in the pyridoxine group) or
having a normal delivery (42% in the ISMN-SR group
vs 49% in the pyridoxine group) between 39 weeks and
40 weeks + 2 days (Table 2). There was no significant
difference in compliance between the two groups. The
majority of participants had taken at least three doses of
treatment by 40 weeks + 2 days (78% in the ISMN-SR
group vs 73% in the pyridoxine group). However only 42%
had complied with self administration of all five doses
of ISMN-SR. There were no significant differences in
the mean MBS or the mean change in MBS between the
two groups, both in primips and multips at 40 weeks +
2 days (Table 3).

Table 1. Characteristics of the participants (n=144)

ISMN-SR Pyridoxine
60mgs 10mgs p value*
(n=72) (n=72)
Primigravida 42 (58%) 41 (57%) 0.866*
Mean age of primips-Years (95% CI) 25.1 (16.1 to 34.1) 25.2 (14.6 t0 35.8) 0.385%*
Education Level
Sth to 10th grade 0 1(2.5%) 0.315*
GCE Ordinary Level 31 (74%) 25 (61%) 0.305*
GCE Advanced Level or above 11 (26%) 15 (37%) 0.386*
Baseline mean MBS(SD) 2.0(1.21) 2.2 (1.26) 0.295%*
Multigravidae 30 (42%) 31 (43%) 0.866*
Mean age of multips-Years (95% CI) 30.2 (22.6 to 37.8) 29.9 (21.2 to 38.6) 0.310%*
Education Level
< 5th grade 0 3 (10%) 0.080*
5th to 10th grade 3 (10%) 2 (6%) 0.648*
GCE Ordinary level 21 (70%) 17 (55%) 0.449*
GCE Advanced Level or above 6 (20%) 9 (29%) 0.413*
Baseline mean MBS(SD) 2.8 (1.33) 2.5(1.17) 0.354%*
* by comparison of proportions using Chi square ** by comparison of means using t-test
Table 2. Outcome between 39 weeks and 40 weeks + 2 days (n=144)
ISMN-SR Pyridoxine
60mgs 10mgs p value*
n=72) or above
Spontaneous onset of labour 34k 38 0.504*
Normal delivery 30 35 0.402*
Mean birth weight (SD) 3055g (316) 3052 (312) 0.233%*
95% CI 2420g - 3670g 2521g-3751g
SCBU admissions 1 1 -
Not delivered 38 34 0.504

* by comparison of proportions using Chi square

** by comparison of means with t-test

*** one drop out after randomisation

SCBU = Special Care baby unit; SD = standard deviation; 95% CI = 95% confidence interval
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Table 3. Outcome in the women undelivered at 40 weeks + 2 days (n=72)

ISMN-SR Pyridoxine
60mgs 10mgs p value*
(n=38)** (n=34)
Overall mean MBS (SD) 3.6 (1.33) 3.3(1.39) 0.723
Overall MBS change (SD) 5 3(1.8) 0.669

* by comparison of means using t-test
** one drop out after randomization

MBS = Modified Bishops Score; NS = Not significant, 95% CI = 95% Confidence Interval

Table 4. Side effects of self medication

ISMN-SR Pyridoxine

60mgs 10mgs V4
VML’MC*

n=72) (n=72)
Headache 32 (44%) 11 (15%) <0.001
Vomiting 5(7%) 1 (1%) 0.095
Dizziness 1 (1%) 0 0.315
Nausea 3 (5%) 2 (3%) 0.648
No side effect 31 (43%) 58 (80%) <0.001

* by comparison of proportions using Chi square

**one drop out after randomization

There were no significant differences in maternal
satisfaction and acceptability between the two groups
and > 75% of women in both groups considered self-
administered therapy at home as a better intervention than
in-ward therapy. More than 85% were happy to use home
administration in a subsequent pregnancy and would also
recommend it to a friend. Side effects were commoner in
the ISMN-SR group compared to the pyridoxine group
(57% vs 20%, p<001). The main side effect observed in
the ISMN-SR group was headache, which was signifi-
cantly higher (p<0.05) in the ISMN-SR group compared
to the pyridoxine group (Table 4).

There were no significant differences in the outcomes
between 40 weeks + 2 days and 40 weeks + 5 days in
both primips and multips. Approximately 89% in both
groups established SOL and the majority (>65%) of them
had a normal delivery. There were also no significant
differences in the proportions of women requiring
additional cervical ripening modalities at 40 weeks +
5 days, in both primips (2 vs 5) and multips (3 vs 1) in
the ISMN-SR and pyridoxine groups respectively. There
were no significant differences in the mean MBS, IOL
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and augmentation of labour rates, mean induction to
delivery rates, oxytocin requirements, mode of delivery or
maternal and neonatal outcomes between the two groups,
both in primips and multips at 41 weeks gestation. There
was a non significant increase in the number of neonates
admitted to the NICU in the pyridoxine group compared
to the ISMN group (4 vs 0).

Discussion

The NO donor ISMN did not improve the cervical
favourability for IOL or significantly increase the esta-
blishment of SOL after self administration at home at
39 weeks gestation. However the fact that maternal
satis-faction was very high with three out of four women
preferring to use home self administration in a subsequent
pregnancy, and also being happy to recommend such
therapy to a friend, are important findings. Furthermore,
no clinically significant increase in maternal or neonatal
morbidity was observed with the vaginal ISMN therapy.
Although pre IOL cervical ripening effects of vaginal
ISMN has been well demonstrated in postdated preg-
nancies of 41 weeks or more, attempts at ripening the
cervix at 39 weeks does not appear to be justified as more
than 50% of the controls established SOL prior to 40 weeks
+ 2 days. The majority in the ISMN group developed
headache, the commonest side effect of ISMN therapy,
indicating that it was absorbed by the vaginal epithelium.
Only 42% had complied with self administration of all
five doses. Therefore, the non effectiveness of the self
administration of ISMN-SR 60 mg could have been be
due to suboptimal dosage. Whether the results could have
been different if the treatment was administered by a
health care person, needs to be considered.

The use of vaginally administered NO donors cannot
be considered as a method of IOL because NO donors only
cause morphological changes in the uterine cervix, and
do not initiate uterine contractions. Therefore outcome
measures such as time to vaginal delivery and vaginal
delivery not achieved in 24 hours, used for assessment
of therapies for IOL, are not appropriate for studies on
vaginally administered NO donors. The main advantage
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of vaginally administered NO donors for pre IOL cervical
ripening is the fact that this method does not require fetal
monitoring and therefore it can be instituted at home,
without admission to hospital. The main advantage shown
by outpatient self administered vaginal ISMN has been
a reduction in hospital admission to delivery intervals
[18-20]. However in our unit women often self admit
themselves to hospital within a day or two of completion
of 40 weeks gestation if they have not established SOL.
This is primarily due to maternal anxiety and some
times due to transport difficulties. These women usually
await SOL in hospital, with low key interventions such
as sweeping of the membranes and vaginal ISMN. They
undergo IOL only at 41 weeks gestation with amniotomy
and oxytocin infusion. Pre IOL cervical ripening with
PGE, and or intracervical insertion of Foley catheter is
carried out if needed. As a result of this process, hospital
admission to delivery intervals vary considerably in the
unit, and therefore this outcome is not satisfactory.

In the current study, home self administration
of ISMN-SR was not associated with any significant
reduction in the need for additional cervical ripening prior
to IOL at 41 weeks gestation. This is similar to the findings
of the IMOP study in which three doses of 40 mgs
ISMN were administered at 48, 32 and 16 hours before
admission [18]. These findings however are contrary to
the findings of Habib et al who found a reduced need for
vaginal PGE, after outpatient ISMN therapy [20]. Even
though the numbers were small, the IOL and augmentation
rates at 41 weeks were not significantly different between
the groups. This aspect has not been assessed in other
studies. There was no significant differences in mode of
delivery, duration of labour and oxytocin requirements
during labour in the ISMN treated group, and this is
comparable to the findings of previous studies [18-20].
The mean induction delivery intervals in the current study
were markedly shorter than in the IMOP study and this
may be due to the majority of women in the IMOP study
having epidural analgesia during labour and the relatively
high doses of oxytocin used for IOL in the academic
obstetric unit of THMG. Vaginal ISMN treatment was
well tolerated by the women. Although many reported
a mild headache which responded to paracetamol, none
withdrew from the study due to side effects. The non
significant increase in the number of neonates admitted to
the NICU in the pyridoxine group compared to the ISMN
group was probably a random occurrence associated with
the delivery. In the IMOP study there were no significant
differences in NICU admissions between the treatment
and placebo groups, and although NICU stay was longer
in the ISMN group, this was not attributable to ISMN
therapy [18].

Recruitment of women for the self administration
of vaginal ISMN at home was difficult as it was not a
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routine practice, and in spite of an indepth explanation of
the minimal maternal and fetal side effects, women were
worried about taking drugs prior to their ‘Expected Date
of Delivery’. The relatively long interval between the
intervention and the assessment of cervical favourability
as a primary outcome resulted in approximately 50%
establishing SOL, the other primary outcome. The
adoption of a higher dosing schedule over a shorter time
duration may enable the cervical changes to be better
assessed after vaginal ISMN. The use of a graded self
administered questionnaire after the delivery, to assess
maternal satisfaction and side effects of self administration
could have resulted in biased responses and the use of
anxiety scores and pain scores may have given more
objective responses regarding the acceptability of the
interventions. Further research should focus on studying
the effects and the value of self administering at home
vaginal ISMN between 40 weeks and 41 weeks gestation,
in facilitating SOL and or making the cervix favourable
for IOL. The optimum formulation, dose and frequency
of administration of vaginal ISMN as well as the optimum
GA at administration to obtain the best results, have
not been established as yet. There is a need to find an
effective self administered agent to achieve outpatient
cervical ripening. Such an agent would be very popular
with women awaiting SOL or IOL.

In conclusion, home self administration of the NO
donor ISMN-SR 60 mg vaginally, every other day for
five days from 39 weeks gestation, was not effective in
increasing the proportion of women establishing SOL or
becoming favourable for IOL at 40 weeks + 2 days.
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